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ABSTRACT: 

PURPOSE: To easily control the resolution of exposure, etching, and the 
shape 

of an upper interconnection layer under a through hole when making the 
through 

hole for connecting the upper interconnections, in a semiconductor 
integrated 

circuit device having three or more interconnection layer. 

CONSTITUTION: Between an interconnection layer 5 and an 
interconnection layer 

4, an interconnection layer 45X is formed in a part of a region between 
interlayer insulating films 451 and 452 where the interconnection layer 4 is 
not formed. In this manner, an interconnection layer 34X is formed 
between an 

interconnection layer 3 and the interconnection layer 4. By this method. 
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flatness of interlyer insulating film on or above the interconnection layer 5 
can be Increased. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] Especially this invention relates to the flat nature in a multilayer interconnection 

with respect to semiconductor integrated circuit equipment. 

[0002] 

[Prior art] Conventionally, in multilayer-interconnection technique, it has not prepared in the upper 
chisel of the wiring layer field in all wirings in the upper part, and the bottom. 

[0003] Next, one example of the conventional technique is explained for details. Drawin g 2 is drawing 
which used the mask for photolithographies, was exposed to the photoresist 7, and performed patterning 
of a photoresist 7, in order to form a through hole hole in the layer insulation layer 56 on the up wiring 
layer 5. Moreover, the silicon oxide 2 for the layer insulation layer 45 between the wiring layer 4 under 
the wiring layer 5, the wiring layer 3 and the wiring layer 5 under this wiring layer 4, and the wiring 
layer 4, the layer insulation layer 34 between the wiring layer 4 and the wiring layer 3 and the silicon 
substrate 1, and isolation is shown. 
[0004] 

[Object of the Invention] Generally the connection between the 1st wiring layer in a multilayer 
interconnection and the 2nd wiring layer immediately under this 1st wiring layer connects by performing 
etching for the layer insulation layer on the 2nd wiring layer on a wiring of the 2nd wiring layer using 
the mask for photolithographies, forming a through hole hole (illustration being omitted to drawing 2 ), 
and forming the 1st wiring layer after that. 

[0005] In the conventional manufacture technique mentioned above, the height of the layer insulation 
layer 56 of the field of a through hole hole which connects the wiring layer 5 and the wiring layer on the 
wiring layer 5 changes in the field of C and D with existence of a lower wiring layer, and the thicknesss 
cc and dd of a layer insulation layer also differ in the field of C and D. 

[0006] For this reason, the opening width of face (c, d) of the hole of the photoresist 7 for through hole 
formation differs in each field of C and D, and the control of resolution is difficult for it. Moreover, the 
thicknesss of the layer insulation layer 56 which perform etching after this differ in the field of C and D, 
respectively (cc and dd). Since there is a difference of this thickness and opening width of face, a control 
of etching and a configuration control in the through hole hole of a wiring layer when forming on the 
wiring layer 5 become difficult. 
[0007] 

[The means for solving a technical problem] The semiconductor integrated circuit equipment of this 
invention has prepared the 3rd wiring layer which does not connect with the 1st wiring layer and does 
not connect the 2nd wiring layer in the field except forming the 2nd wiring layer into the insulator layer 
between the 1st wiring layer and the 2nd wiring layer immediately under this 1st wiring layer. 
[0008] 

[Example] Next, it explains about the example of this invention using drawing. 

[0009] Drawing 1 is a cross section for explaining one example of this invention. The wiring layers 3, 4, 
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and 5 are formed by multilayer structure on the silicon oxide 2 for the isolation on a silicon substrate 1 . 
These wiring layers of each other are connected in the part not to illustrate. The layer insulation layer 
between the wiring layer 4 and the wiring layer 3 is divided into a layer 341 and the layer 342, and 
wiring layer 34X to which the wiring layer 3 is not connected for the wiring layer 4 is formed on the 
field in which the wiring layer 3 between this layer 341 and layer 342 is not formed. Similarly, the layer 
insulation layer between the wiring layer 5 and the wiring layer 4 is divided into a layer 45 1 and the 
layer 452, and wiring layer 45X to which the wiring layer 4 is not connected for the wiring layer 5 is 
formed on the field in which the wiring layer 4 between this layer 45 1 and layer 452 is not formed, that 
is, it is shown in drawing ~ as — the bottom of the pattern of the upper wiring layer 5 - the wiring layers 
4 and 3 ~ or either of the wiring layers 45X and 34X is formed Therefore, the top of the layer insulation 
layer which consists of the layer 561 and the layer 562 on the upper wiring layer 5 becomes flat 
substantially. Since the thicknesss aa and bb of the layer insulation layer of A section and B section 
become equal substantially In order to form in this layer insulation layer the through hole which reaches 
the wiring layer 5, the mask for photolithographies can be used, in case the pattern of a photoresist 7 is 
formed, a control of resolution can become easy, and opening width-of-face b of opening width-of-face 
a of A section and B section can be mutually made equal. 
[0010] 

[Effect of the invention] As explained above, this invention in the insulator layer between the 1st wiring 
layer and the 2nd wiring layer immediately under this 1st wiring layer By preparing the 3rd wiring layer 
which does not connect with the 1st wiring layer and the 2nd wiring layer in the field except forming the 
2nd wiring layer All the heights of the layer insulation layer on the 1st wiring layer of a field which 
connects the 0th wiring layer to the upper part of the 1st wiring layer and the 1st wiring layer turn into 
the same height, and the thickness of this layer insulation layer also becomes the same. 
[001 1] For this reason, in the process which uses the mask for photolithographies in order to form a 
through hole in a layer insulation layer, and is exposed to a photoresist, the control of resolution is easy. 
[0012] Moreover, a configuration control in the through hole hole of the 0th wiring layer which a 
of etching becomes easy at the process which performs etching of a layer insulation layer for through 
hole formation, and is formed on the 1 st wiring layer can be performed easily. 



[Translation done.] 
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